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Abstract 
The electroactive and blue luminescent substituted diphenyl quinoline derivative OMe-DPQ and Cl -DPQ have been 
synthesized and characterized by FT-IR. The optical properties are investigated by UV–vis absorption and 
photoluminescence (PL) measurements. The polymeric compounds show two absorption peaks and exhibits intense 
blue photoluminescence in solid-state crystalline powder, in chloroform solution and blended thin films. OMe-DPQ 
and Cl-DPQ show intense blue emitting emission in different solvents. A narrow full width at half-maximum 
(FWHM) value of PL spectra can be obtained, may be useful for developing organic luminescent devices, solar cell 
devices, or in chemical sensors. 
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1. 1. Introduction 
In recent years there has been a rapid development in the physics of organic electroluminescent devices 
(1). Enhanced understanding of material properties, like carrier mobilities and photoluminescence (PL) 
yield, is significant for realizing electrically excited polymeric devices (2). Optically excited organic 
lasing has been observed in numerous polymeric based devices and in many different structures (3). Many 
PQ’s were developed and their optical and spectroscopic properties were investigated (4). Recently, 
phenylated quinoline and their derivatives are used in OLED as carrier transporting as well as emitting 
materials. In light of these results, we synthesized (2, -methoxy phenyl, 4-phenyl quinoline OMe-DPQ) 
and (2, -chloro phenyl, 4-phenyl quinoline Cl -DPQ) substituted diphenyl quinoline derivative (5). The 
chemical modification of the phenyl quinoline by introducing the Methoxy and Choro group is expected 
to increase the solubility of the complexes in common organic solvents since the molecules contain larger 
organic moieties. Thus, the processability of the polymeric compound can be improved and thin films can 
be prepared. The blue emitter is doped into an inert host polystyrene (PS) (6). In the following sections, 
synthesis and characterization of these new substituted 2, 4-diphenyl quinoline are being discussed. Small 
concentration reduces the concentration quenching in the blue emitter and also improves the electron 
injection and charge transport in the host matrix. 
 
2. Experimental  
2.1. Materials 
2- aminobenzophenone, 4-methoxy acetophenone),  chloroform, m-cresol, Diphenyl phosphate, 
acetone, chloroform, were supplied from Merck Chemical Co. and they were used as received. 
2.2. Synthesis Scheme 
Methoxy and Chlorine substituted 2, 4-diphenylquinoline (Ome-DPQ & Cl-DPQ) were synthesized 
according to Scheme 1 as shown below. 2- aminobenzophenone reacts with 4- Methoxy acetophenone 
and 4-Chloro acetophenone in presence of diphenyl phosphate at 1400 C, in an Ar atmosphere, water 
vapours come out, and finally undergoes crystallization and gives OMe-DPQ  & Chloro-DPQ.   
 
                                                 Scheme 1. 
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3. 3. Results and discussion 
3.1. FT-IR spectra 
The FT-IR spectra of the new OMe-DPQ and Cl-DPQ chromophore are shown in following fig.1. 
 
Fig.1. FT-IR spectra of synthesized OMe-DPQ & Cl-DPQ solid complex  
The peak at 846 cm-1 is a characteristic of paradisubstitution of the benzene ring (7, 8). The aromatic 
CH vibration stretch appears at 3100-3000 cm-1 and aromatic carbon-carbon bonds in the aromatic ring 
(C-C stretch bonds) at about 1500 cm-1. The strong FT-IR peaks at 1663 and 1656 cm-1 of carbonyl groups 
are  completely disappeared in 2,4-DPQ . Instead, new strong bands between 1600 and 1400 cm-1 due to 
the imine (C=N) group and characteristic of the quinoline ring were observed. FT-IR results confirm the 
formation of methoxy moity substituted 2, 4-diphenyl quinoline. The strong FT-IR peaks at 1663 and 
1656 cm-1 owing to the carbonyl groups is almost completely disappeared in Cl-DPQ. 
3.2. Absorption Spectra 
The optical absorption spectra of asymmetric OMe-DPQ and Cl-DPQ were measured in. chloroform 
(basic medium). Figure 2 shows the absorbance in different concentration of OMe - DPQ and Cl-DPQ in 
chloroform. Two absorption peaks in synthesized polymeric compound at 270 and 330 nm for OMe-DPQ 
and 260 and 325 nm for Cl-DPQ due to  conjugated side chains  and π-π * transition of the conjugated 
polymer main chains, respectively, are onserved. Red shift of absorption peaks in asymmetric OMe-DPQ 
compared to 2- 4 DPQ (λmax = 254 nm) suggests a strong π- π * conjugation. These results are consistent 
with the recent study on the distinct photophysical properties observed in 2, 4-DPQ. Optical absorption of 
OMe-DPQ is bathochromically shifted by 10-15 nm, indicating that the methoxy substituent plays a 
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significant role in determining the gap between the highest occupied molecular orbital (HOMO) and the 
lowest unoccupied molecular orbital (LUMO).  
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Fig.2. Absorption spectra of OMe-DPQ and Cl-DPQ in PS 
3.3. Fluorescence spectra  
The excitation and photoluminescence (PL) spectra of OMe – DPQ and Cl-DPQ in PS blended films 
are as shown in Fig. 3. The excitation peak appears at 385 nm, accompanied with a weak shoulder at 270 
nm, whereas emission curve indicates an intense blue light at 404 nm and 422 nm. 
 
  Fig.3. Excitation and PL spectra of (OMe-DPQ) + PS and Cl-DPQ + PS 
When film is excited at 360nm, it emits intense blue light at wavelength 402.6nm and 426nm.There is 
an emission of blue light at wavelength 384nm when film of OMe-DPQ+ PS (0.1%) excited at 350nm. At 
284nm excitation wavelength there is no emission of blue light. A very narrow full width at half-
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maximum (FWHM) value of 54 nm is measured. The FWHM of the PL emission spectra in chloroform 
solution and solid powder are comparable at 46-54 nm. Using the procedure described by Morita et al. for 
energy gap determination, we obtain the optical bandgaps of material can be measured from absorption 
edge of UV-visible spectra. 
4. Conclusions 
In conclusion, we have presented the synthesis and optical studies of methoxy  and chloro substituted 
2, 4- DPQ. The new synthesized material shows good film forming property when mixed with PS and 
shows better luminescence at lower concentration. The synthesized polymeric compound emits more 
intense blue light at lower wt% because we are probably observing emission from isolated molecules. Its 
photoluminescence yield increases unusually in the solid-state over solution, 52%–60% respectively. It 
may be useful for developing organic luminescent devices, solar cell devices, or in chemical sensors. 
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